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The invention described herein may be man- 
ufactured and used by or for the Government 
for governmental purposes, without payment to 
me of any royalty thereon. 
In the standard constructions of internal 
combustion engines, particularly such engines 
of the diesel type, if hot infrequently happens 
that operating efficiencies of the engines are im- 
paired by carbon deposits on the piston head 
which act to increase the pressures between the 
cylinder, head and piston with attendant 
paired operating efficiencies, as well as carbon 
deposits on the injector nozzle which require fre- 
quent cleaning thereof, such-frequent cleanings 
requiring corresponding interruptions to the op- 
erating service of the engine. A further diffi- 
culty from operating standpoints lies., in the 
tendency of the injector nozzles to become 
burned-off frequently during service. Such fre- 
quent interruptions to service obviously should 
be eliminated, but prior to the present inven- 
tion, no efficient means bave been devised which 
actually accomplish their intended purpose. 
The present invention provides an improved 
construction of infernal combustion engine pis- 
tons which overcomes the foregoing difficulties 
as demonstra.ted by prolonged operating periods 
of the engine without formation of carbon de- 
posits on the pistons and without any burning 
of the injector nozzles in any of the cylinders 
of the engine. If will be apparent as the de- 
scription proceeds that the improved construc- 
tion of the invention is applicable primarily to 
diesel engines, although hot necessarily limited 
thereto, as advantageously the construction is 
applicable fo internal combustion enines gen- 
erally as preventing carbon deposits on the pis- 
ton with attendant compressional difficulties in 
the cylinders, which will be transmitted in vari- 
ous ways to other operating conditions existent 
in the engine. 
Generally speaking, the improved construc- 
tion of this invention is dependent upon the 
causing of controlled movements of the combus- 
tion gases away frorn the injector nozzle of the 
respective cylinders, thereby eliminating burn- 
ing of the injector nozzles, with a controlled 
swirling action produced in such combustion 
gases which cleanses the top of the piston and 
prevents the formation of carbon thereon; and 
illustrative embodiments of the invention are 
illustrated in the accompanying drawings, in 
which 
Fig. 1 is a plan view showing the top sirface 
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of.a piston embracing the principles of the im- 
provements of the present invention; 
Fig. 2 is a sectional elevation of the piston 
taken on the line II--I of Fig. 1, looking in the 
5 direction of the arrows; 
Fig. 3 is a view similar to Fig. 2, but taken on 
the line III--III of Fig. 1, looking in the direc- 
tion of the arrows; 
Fig. 4 is a fragmentary sectional elevation of 
]0 the piston as shown in Fig. 2, the piston being 
shown in its cylinder with the piston rod 
tached thereto; and 
Figs. 5 and 6 show modifications of the em- 
bodiment of-the invention shown in Fig. 1, which 
15 modifications, however, produce results similar 
to those obtained by the embodiment of Fig, 1. 
The drawings show the construction of a pis- 
ton for a diesel-type internal combustion engine, 
although when the features are embodied in pis- 
20 tons for internal combustion engines generally, 
improved operating results are obtained es- 
pecially from the standpoint of elimination of 
carbon deposits on the top surface of the pis- 
ton. 
25 eferring more particularly to the drawings, 
the improved piston of the present invention 
is àesignateà at A, shown as operating in cyl- 
inàer B having cooling jackets C and a fuel in- 
jection nozzle D opening through the top end 
30 of the cylinàer B and directing fuel against the 
top surface of the piston A. The piston A is 
proviàed with the usual piston rings E anà is 
cormecteà to piston rod F in a suitable manner 
which will be mentioned hereinafter. 
35 The top surface 6 of the piston A is proviàed 
with the improvements of this invention. This 
top surface 6 is àomed in configuration as is 
clearly shown on the àrawings, the injected fuel 
from the fuel injection nozzle D being directed 
40 into a cup-shaped recess 8 in the center of the 
àomeà top surface 6, from which recess 8 extenàs 
radially away from the cup to the eàge of the 
piston heaà, fluted grooves or charmels 10, which 
may be diametrically oppositely àisposed as in- 
45 dicateà in-Figs. 1 anà 4, or equally Spaceà around 
the central cup recess 8, as shown by Figs. 5 anà 
ô. Each of the radially extending charmels 
has a substantially straight siàe 12 and an arcu- 
are siàe 14, such being on opposite sides of ad- 
50 jacent, channels, as will be seen from the draw- 
ings. 
The domed top surface 6 has a radius of ap- 
proximately twice the diameter of the piston, 
and the clearance between the cylinder head 
55 and the top of the piston head àome 6 is much 
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legs than the clearance between the cylinder head 
16 and the radial channels 10. The combustion 
gases, following the path of least resistance, are 
directed along the fluted channels 0, where the 
arcuate sides |4 of the channels start the gases 5 
swirting around the domed top surïace 6 oï the 
piston. This swirling action accoïhplishes three 
results: 
1. The swirling action directs the hot gases oî 
combustion away from the injection nozzle D, t0 
and eliminates burning oï the nozzle. 
2. The swirling action of the gases cleanses 
the top of the piston and prevents carbon from 
forming on the top of the piston. 
3. The domed nd grooved piston head  re- 13 
sults in increased volumetric eflciency. 
In constructing the improved piston, the radius 
of the domed head 6 is approximately twice the 
diameter of the piston, as has been mentioned 
above, and each of the radially extending grooves 20 
or channels I has one substantially straight side 
and one arcuate side, as also has been mentioned 
above, while the diameter of the central cup re- 
cess 8 is approximately one-fourth the diameter 
of the piston. The arcuately curved side 4 of 25 
the channeis I has a radius slightly longer than 
the radius of the central cup recess . The afore- 
said shape of the channels l0 and the aforesaid 
proportions are found fo be rather critical in 
practice, as any substantial departure from these 30 
speciflcations will result in a loss of the desired 
swirling action and an increase in uncontrolled 
turbulence. Preferably, two oppositely disposed 

radially extending channels projecting diametri- 
cally oppositely from the cup-shaped recess 8 35 
are provided, this cup-shaped recess 8 being lo- 
cated in the center of the domed piston head 6 
and directly beneatt the injection nozzle D. 
Whi]e it is preferred to provide two oppositely 
disposed, radially extending fluted channels as ,0 
shown in. the embodiment of Figs. 1, 2, 3 and 4, 
the desirable effects of the invention are obtained 
by using more than two of such fluted grooves, 
as illustrated in the embodiments shown in Figs. 
5 and 6, Fig. 5 showing three of such grooves and t5 
'Fig. 6 showing four thereof. In all embodiments 
0 the construction, the fluted grooves open into 
lthe central cup-shaped recess  and are disposed 
at equal distances therearound. With reference 
to the embodiments of the construction shown 50 
in Figs. 5 and 6, it may be mentioned that a loss 
in eoeciençy Lucreases in proportion to the num- 
ber of fluted grooves employed above two, be- 
cause of the proportionate loss of control of the 
swirling action, while if only one such groove be 55 
used, an unbalanced condition exists. I-Iowever, 
itis found that the embodiments oï Figs. 5 and 6 
are opmative for the desired purpose. Optimum 
operating conditions are obtained, however, by 
the use of two diametrical]y opposite]y disposed 60 
fluted grooves of the type shown in Figs. '1, 2, 3, 
and 4, with the use of proportions as indicated 
above. If may be noted that the piston A is pro- 
vided with oppositely disposed holes t8 provided 
with bushing linings t$ for the reception of a pin 65 
8 for attachment of the piston rod F, in the 
usual manner. 
It may be noted that the improved piston of 
the present construction bas been tested experi- 
mentally by the mi]itary establishment of the 70 
United States, the form oï the piston shown in 
Figs. 1, 2, 3 and 4 being used in all six cylinders 
of a diesel-type engine manufactured by General 
Motors Corporation, Model No. 61, for a period 
of three months. During such service, no re- 7 

4 
placement of any of the injector nozzles was 
quired, there was increased volumetric eflciency 
and there were no deposits of carbon formed on 
the piston head, whm-eas in the case of compara- 
tive pistons of the usual construction, without 
he present improved features, during the saine 
period of service under similar service conditions, 
replacements of the injector nozzles were re- 
quired every flfty or sixty hours because of burn- 
ing of the nozzle tips and carbon deposits on the 
pistons were heavy. 
An important result, therefore, attained by 
the present improved piston construction, is the 
controlled swirling action of the gases obtained 
by the provisions of the oppositely diïected, ra- 
dially extonding, fluted grooves or channels 
which prevent formation of carbon deposits on 
the piston head because of the controlled swirl- 
ing action produced in the gases by the present 
construction as compared with uncontrolled tur- 
bulence produced by various prior art construc- 
tions; also, the bm'ning of the injector nozzles 
is obviated by the present improved construc- 
tion; and while, as has been indicated herein, 
the invention is capable of modification of struc- 
rural details, this controlled swirling action of 
the gases is an important feattu.e of the present 
invention as distinguished from an uncontrolled 
turbulence and so long as there is obtained 
controlled swirling action which leads the gases 
radially outwardly away from the injector noz- 
zle, it wfll be understood that such accomplish- 
ment is considered to lie within the scope of the 
present invention; and, therefore, if will be un- 
derstood that it is intended and desired to 
brace within the scope of the invention such 
modifications and changes as may be necessar 
to adapt it to varying conditions and uses, 
deflned by the appended claires. 
l=aving thus described my invention, what I 
claire as new and wish to secure by Letters 
Patent is: 
1. In a piston assembly for internal combus- 
tion engines including a cylinder having a cylin- 
der head provided with a fuel injection nozzle, 
and a piston operating in the cylinder, the im- 
provement which include a convexed]y-domed 
piston head for the piston provided with a cup- 
shaped recess opposite to the injection nozz]e, 
and a plurality of fluted, equally spaced, radially 
extending channels leading from the cup-shaped 
recess to the periphery of the piston head for 
producing a controlled swirling action of the 
gases in the cylinder for eliminating burning of 
the injector nozz]e and carbon deposits on the 
piston head. 
2. In a piston assembly for interual combus- 
tion engines including a cylinder head provided 
with a fuel injection nozzle extending through 
the cylinder head into the cylinder, and a pis- 
ton operating in the cylinder, the improvements 
which include a convexedly-domed piston head 
for the piston provided with a cup-shaped recess 
opposite to the injection nozz]e, and a plura]ity 
of outwardly directed, equally spaced fluted 
channels extending radîally from the cup- 
shaped recess to the periphery of the piston 
head, each channel having a substantially 
straight side and an arcuate side, the straight 
side oï one channel being oppositely disposed 
relatively to the arcuate side of an adjacent 
channel and the arcuate side of the flrst-men- 
tioned channel being oppositely disposed rela- 
tively to the straight side of the adjacent chan- 
riel, whereby hot gases are conveyed from the 



said recess outwardly through the channels ra- 
dially away from the injection nozzle with a con- 
trolled swirling movement for preventing burn- 
ing of the injection nozzle with a control]ed 
swirling movement for preventing burning of the 
injection nozzle and formation of carbon de- 
posits on the piston head. 
3. In a piston assembly for infernal combus- 
tion engines includinE a cylinder head provided 
with a fuel injection nozzle extending through 
the cylinder head into the cylinder, and a pis- 
ton operating in the cylinder, the improvements 
which include a convexedly-domed piston head 
for the piston provided with a cup-shaped recess 
opposite to the injection nozzle, and a plurality 
of outwardly directed, equally spaced fluted 
channels extending radia]ly from the cup-shaped 
recess to the periphery of the piston head, each 
channel havinE a substantially straiEht side and 
an arcuate side, the said sides of one channel be- 
ing in opposition relative to the corresponding 
sides of an adjacent channel for leading hot 
gases in an outward direction radialiy away from 
the injection nozzle, the dome of the piston head 
having a radius approximately twice the diam- 
eter of the piston, the cup-shaped recess hv- 
ing a dia.meter approximately one-fourth the di- 
ameter of the piston, the arcuate side of each 
channel havinE a radius somewhat larger than 
the cup-shaped recess, and the clearance be- 
tween the cylinder head and the dome of the 
piston head being smaller than the clearance be- 
tween the cylinder head and the channels where- 
by hot gases are educted outwardly away from 
the injection nozzle in a controlled swir]ing mo- 
tion for eliminating burninE of the injection 
nozzle and formation of carbon deposits on the 
piston head. 
4. In a piston assembly for infernal combus- 
tion engines including a cylinder head provided 
with a fuel injection nozzle extending through 
the cylinder head into the cylinder, and a piston 
operating in the cy]inder, the improvements 
which include a convexedly-domed piston head 
for the piston provided with a cup-shaped recess 
opposite to the injection nozzle, and a pair of 
diametrically, oppositely disposed, outwardly 
directed, fluted channels extending radia]ly from 
the cup-shaped recess to the periphery of the 
piston head, each channel having a substantially 
straight side and an arcuate side, the said sides 
of one channel being arranged opposite]y rela- 
tively to the corresponding sides of the other 
channel of the said pair for leading hot gases in 

an outward direction radia]ly away from the in- 
jection nozzle, the dome of the piston head hav- 
ing a radius approximately twice the diameter of 
the piston, the cup-shaped recess having a di- 
,5 ameter approximately one-fourth the diameter 
of the piston, the arcuate side of each channel 
having a radius somewhat larger than the cup- 
shaped recess, and the clearance between the 
cylinder head and the dome of the piston head 
10 being less than the clearance between the cyl- 
inder head and the channels, whereby hot gases 
are educted outwardly from the injection nozz]e 
in a controlled swirling motion for eliminating 
burning of the injection nozzle and formation of 
15 carbon deposits on the piston head. 
5. In a piston assembly for interna] combus- 
tion engines including a cylinder head provided 
with a centrally disposed fuel injection nozzle 
extending through the cy]inder head into the 
20 cy]inder, and a piston operating in the cylinder, 
the improvements which include a convexedly- 
dome piston head provided with a centrally dis- 
posed, cup-shaped recess opposite fo the injec- 
tion nozzle, and equally spaced, outwardly di- 
25 rected, fluted charmels extending radially from 
the cup-shaped recess fo the periphery of the 
piston head, each channel having a substantially 
straight side and an arcuate side, the said sides 
of one channel being arranged oppositely rela- 
30 tively to the corresponding sides of a next adja- 
cent channel for leading hot gases in an outward 
direction away from the injection nozzle, the said 
fluted channels imparting a controlled swirling 
motion to the gases for eliminating burning of 
35 the injection nozzle and formation of carbon de- 
posits on the piston head. 
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